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A remote control transmitter (10) transmits a beam with a known radiation diagram. A remote control receiver (12) having 
sensors (13, 14) with known pick up patterns calculates the distance between the transmitter and the receiver with the aid of a sum 
signal of the sensors. With the aid of sensor-difference signals and the distance an angle between the transmitter and the receiver 
can be determined. The present invention can be used for controlling a TV-set. 
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Method_and_Arrangement_f or_an_angLe = deeended_reffiote_ control 



The present invention relates to a method for an angle- 
dependend control according to the generic part of claim 1, 
to an arrangement able to execute the said method according 
to the generic part of the first device claim, and to an 
appropriate use according to the generic part of the first 
use claim. 

Remote control arrangements, including a transmitter and a 
receiver, are well known for controlling consumer electronic 
devices, such as television sets, tuners, compact disc play- 
ers, etc. The remote control transmitter includes a transmit- 
ting element, which may be designed as light emitting ele- 
ment, e.g. LED , sound emitting element or thelike. The ■ remote 
control receiver is equipped with according receiving ele- 
ments, like light sensors, microphones, etc. 

The European pa t ent app I i c a t i on EP 377 055 A1 presents an 
electroopti cal arrangement for the remote control of electron- 
ical devices. This arrangement includes a remote control 
transmitter having three light sources with radiation dia- 
grams different to eachother and in relation to the three 
space axes . 

In dependence on the angle between the transmitter and the 
receiver, the receiving element receives different radiation 
intensity, their relations to eachother are analyzed for the 
determination of the said angle. 

As the arrangement of EP 377 055 A1 needs three transmitting 
elements with different radiation diagrams, it is quite expen- 
sive to realize and the transmitter, which is normally sup- 
plied by a battery has a high energy consumption. 
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It is an object of the present invention to present a method 
and an according arrangement for an ang Le-dependend remote 
control, which may be realized with reduced costs compared to 
known systems- 

It is another object of the invention to reduce the power 
requirement of a transmitter, which is part of an angle- 
dependend remote control arrangement. 

This is realized by a method according to claim 1 and by an 
arrangement according to the first device claim. 

Accordino to the invention, a remote control transmitter 
having a" transmitting element, transmits a beam with a known 
radiation diagram. 

A remote control receiver is provided with a first and a 
second sensor (receiving element). Each of these sensors has 
a known pick up pattern (directional diagram for ^.ptioiO 
in that plane, in which an angle is to be determined. When 
beam is transmitted by the transmitter, and the transmitter- 
is moved, the s i gna 1st rengt h of signals received by the first 
sensor and the second sensor changes. 

in a wide range of angles the sum of the si gna 1st rengt h of 
the said signals is a value for the distance between the 
receiver and the transmitter. This sum value and the differ- 
ence value of signalstrength between both sensors is taken 
into account for the calculation of the angle value. 

If more than one angle in different planes is to be deter- 
mined, the receiver is provided with a pair of sensors with 
pick up patterns in each plane. Each of these angles can be 
determined in a way like it has already been described. 

For the realization of a remote control arrangement according 
to the invention, it is just necessary to redesign the recevv- 
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ing part. That means, transmitters, which have already been 
produced, can be taken. 

It is preferred to use the present invention for the selec- 
tion of one or more fields, which are linked to the said 
receiver. The selection of this field can be achieved with 
the aid of the values of a detected angle and a detected 
distance between the transmitter and the said field. 

If the said field is a screen of a television set or a part 
of this screen, the said television set can be remote-con- 
trolled in a convenient way- 
Further characteristics, advantages and details of the inven- 
tion will be explained with the aid of the following embodi- 
ments and accompanying drawings, where 

Fig. 1 shows a remote control arrangement including a 

transmitter and a receiver; 
Fig. 2 shows the directional diagrams for transmitting 

and reception; 

Fig. 3a, b shows sum diagrams of si gna t strengths as function 
of angle Al and distance d; 

Fig. 4 shows a diagram of sum values of signalstrength as 
function of distance d; 

Fig. 5 shows a diagram of difference values of signal- 
strength as function of angle Al and distance d; 

Fig. 6 shows a menue-cont ro I arrangement. 



Figure 1 shows a remote control arrangement including a re- 
mote control transmitter 10 having a transmitting element 11 
and a remote control receiver 12 having a first sensor (re- 
ceiving element) 13 and a second sensor (receiving element) 
14. 
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The transmitting element 11 has a directional diagram as 
indicated by the outgoing arrows and the receiving elements 
13, 14 have pick up patterns as indicated by the incoming 



arrows, 



I„ this embodiment the receiver 12 is part of an electrons 
device 15, e.g. of a TV set, and the block 16 indicates known 
.„„, of this device 15, which may be for a TV set e. g. a 
tuner, video processing means, deflection means, etc. 

The sensors 13, 14 convert the received signals according to 
th eir signalstrengths to electrical signals R1, R2 -1th dif- 
ferent values r1, r2 respectively. The signaLs R1 , R2 are It 
to inputs of an electronic control unit CECU> 17, output 
signals of which are led to the block 16. 

The position of the transmitter 10 in relation to the receiv- 
er 12 in a given plane is defined by a distance d in the sand 
plane and an angle Al, e.g. given by the angle between a 
center line 18 of the transmitter 10 and a line 19 perpendncu- 
lar to a connection line of the sensors 13, 14. 

Possible forms of the directional diagrams of the transmit- 
ting element 11 and of non-osculating pick up patterns of the 
sensors 13, 14 are, in principle, shown in figure 2. 

For non-osculating pick up patterns the sum of s i nga 1st r engt h 
for of the received signaLs result in sum values 81 - 
rZ. The relations between 81 and the angle values al can be 
seen in figure 3a. 

The upper curve indicates the sum values for a distance d = 
d1 and the lower curve indicates the sum values for a dis- 
tance d = d2, where d1 is smaller than d2. 

Figure 3b shows sum-values 82 = r1 * r2 derived from the 
singalstrength for the received signals using sensors 13, 
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with osculating pick-up patterns as function of the angle 
values al. The upper curve indicates sum-values for the dis- 
tance d = d1 and the lower curve for the distance d = dZ. 

For a special kind of the transmitting element 11 and sen- 
sors 13, 14 used in this embodiment, the correlation between 
the sum-values S and the distance d is indicated in figure 4. 

In the realized embodiment the remote control transmitter 
"THOMSON RCT 5000" and the remote control receiver used in TV 
chassis "THOMSON ICC5-IMC" were taken. The following rela- 
tions were determined for the said remote control system. 

With the aid of known correlation methods it can be deter- 
mined that 

S = 166 / (d 2 ) or <1> 

d = C166/S) 172 <2> 



The correlation between difference values D of the signal- 
strengths of sensor 13 and sensor 14 and values al of the 
angle Al and the distance d is shown in figure 5, where d1 is 
smaller than d2 and d2 is smaller than d3. 

Inside a certain range, indicated by dotted lines, the differ- 
ence values D are nearly a linear function of the angle val- 
ues al. In dependence on the distance d the inclination m of 
the curves for d1 , d2, d3 increases inside the linear range 
with decreasing distance. Mathematically the dependence be- 
tween the difference values D, the values al and the incli- 
nation m can be expressed by 

D = -m*al <3) 
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It can be found that for the transmitting element 11 and sen- 
sors 13, 14 used 

m = 5,5/ Cd> 2 C4) 



Equat i ons 



(2) , C3> and C4> result in 



5,5 5,5 * S 

D = - * a L - — — -* aL C5) 

d2 166 



o r 



D * 166 

C65 



S * 5,5 



, • . „ ..i.tinn eg) is performed by 
The calculation according to relation to; 

means included in the elctronical control unit 17. 

If a further angle Be in a second plane is to be determined, 
a second pair of sensors with directional characteristics in 
the said second plane must be provided and the sum and differ- 
ence values of according si gna 1st rength can be taken for the 
calculation of values be of the second angle Be as mentioned 
in equation 

The emulated »lu.. .1,'b. «n be ta^en for the controt of 
a -enue sho.n by the screen of a monitor, a TV set or the 
like. 

For such an application the electronical control unit 17 is 
able to send according control signals to the block 16. 

A control menue arrangement is in principle shown in fig. 6 
The TV set 15 including the block 16 shows on his screen 20 
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me nue with a bottom field 21 and a main field 22 for control- 
ling severaL functions. 

In this example the main field 22 comprises figures, which 
indicate slide resistances for controlling a stereo balance 
(B), a sound characteristic (S) and the volume (V). 

The first pair of sensors 13, 14 and a second pair of sensors 
23, 24 are provided for the detecting of signa Lstrengths in 
the horizontal plane and the vertical plane respectively. 

With the determined values at, be and the difference-value d 
the menue-position x1, y1 the transmitter is directed to can 
be calculated: 

x 1 = d*tanal 
y1 = d * tan be. 

and a cursor can be generated by the means of block 16. 

Thereby a userfriendly remote control can be realized. 

Additionally it may be mentioned that a movement in a direc- 
tion perpendicular to one of the planes is also indicated by 
the according pair of sensors and the said cursor can be 
moved . 

Versions of the said embodiments may include at least one of 
the following variations: 

- instead of a consumer electronic device any other device 
can be controlled, which is connected with the remote 
control arrangement; 

- one of the receiving elements may be taken for a remote 
control in more than one plane; 

- if one of the receiving elements is taken for a control 
in more than one plane according modulation methods, 
like time multiplex, may be used; 
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- the distance d between the transmitter and the receiver 
can be determined by other known methods. Values of said 
distance can be used for a calculation according to 
relation (5); 

the calculated distance d may be used for an according 
display for a viewer. This can be realised e.g. by dis- 
playing numbers, showing according graphics or thelike. 
It is even possible to generate sound signals, e.g. when 
the distance between the viewer and the TV set is 
be lower a recommended minimum distance; 

- the calculated distance d may be used for controlling 
the size of symbols to be displayed, which means the 
size of graphics, e.g. like the figures for controlling 
system values (stereo balance B, sound characteristic S, 
volume V,...), the size of a Iphanumeri ca I symbols or 
thelike. Thereby a viewer can see according displays 
either Larger Cd is large) or he has a better overview 
with smaller symbols Cd is small). 

By this invention a system, including a method and an accord- 
ing arrangement, for an ang le-dependend remote control in at 
Least one plane is presented. 

The remote control arrangement comprises 

a transmitter having one or more transmitting elements 
with a known radiation diagram in the said plane, and 
a receiver having sensors (receiving elements) with 
known pick up patterns in the said plane. 

In dependence on the radiation diagram and the pick up pat- 
terns two relations can be determined. A first relation is 
given between the sum values of signa 1st rengths of the re- 
ceived signals and the distance d between the transmitter and 
the receiver. A second relation is given between the differ- 
ence values D of signa 1st rengths of the received signals and 
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the angle value al to be determined, with the distance d, or 
values desived from the sum values, as parameter. 

With the aid of the said two equations an angle between the 
transmitter and the receiver can be determined. 

This can be applied e.g. for the control of a menue indicated 
on the screen of a television set. 

The calculated value d for the distance between the remote 
control transmitter 10 and the receiver 12 is nearly the same 
as the distance between a user and the device 15. That is why 
the value d can be used for indicating the according dis- 
tance. This can be displayed, e.g. with the aid of graphics, 
a Iphanume r i ca I symbols, sound signals or thelike. Thereby the 
user can be informed for example if he is inside a recommend- 
ed distance range to the device 15. This application of the 
calculated value d can be used independend on an angle- 
dependend remote control. 

The calculated value d can also be used for controlling the 
size of diagrams, alphanumerical symbols or thelike. This 
application of the calculated value d can also be used 
independend on an ang le-dependend remote control. 
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3. 



Claims 



Method for an angle dependent! remote control, a first 
angle in at least one plane between a transmitter having 
transmitting elements and a receiver having receiving 
elements is to be determined, characterized in that the 
angle to be determined is calculated by the difference 
of signalstrengths of signals received by said receiving 
elements and the distance between said transmitter and 
said receiver. 

Method according to claim 1, characterized in that in 
dependence on the radiation diagrams of the transmitting 
elements and of the receiving elements a first relation 
between sum values of the signalstrengths of signals 
received and the distance between said transmitter and 
S aid receiver and a second relation between difference 
values of the signalstrengths of signals receiveo and 
said angle with the distance values as parameter are 
determined and with the aid of said given relations said 
angle is calculated. 

Method according to claim \ or 2, characterized in that 
said first angle is to be determined in said first plane 
and a second angle is to detected in a second plane, 
said receiver contains two receiving elements with direc- 
tional characteristics in each of said planes. 

4 Method according to one of the claims 1 to 3, 
characterized in that the value Cd) of the distance 
between said transmitter and said receiver is used for 
controlling the size of symbols to be displayed and/or 
for displaying, e.g. acoustically, optically, or 
thelike, the value d for a user. 
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5. Remote control arrangement including a transmitter (10) 
and a receiver (12), for an a ng I e-dep e nd e nd control in 
at least one plane, first angle (Al) in a first plane 
between said receiver (12) and said transmitter (10) 
having a transmitting element (11) is to be determined, 
characterized in that said receiver (12) includes two 
receiving elements (13, 14) with directional characteris- 
tics in said first plane, calculation means (17) are 
provided, which calculate said first angle (Al) to be 
determined by the difference of signa 1st rengths of 
signals received by said receiving elements (13, 14) and 
the distance between said transmitter (10) and said 
receiver (12). 

6. Arrangement according to claim 5, characterized in that 
in dependence on the radiation diagrams of the transmit- 
ting elements (11) and the receiving elements (13, 14) a 
first relation between sum values of the si gna Lst rengths 
of signals received and the distance between said trans- 
mitter (10) and said receiver (12) and a second relation 
between difference values of the s i gna I s t r engt h s of 
signals received and said angle (Al) with the distance 
values as parameter are determined and calculation means 
(17) connected to said receiving elements (13, 14) calcu- 
late said angle (Al) with the aid of said relations and 
values of signalstrengths. 

7. Arrangement according to claim 5 or 6, characterized in 
that said transmitting element (11) emits a light beam 
and the receiving elements (13, 14) are designed as 
light sensors. 



8. 



Arrangement according to one of claims 5 to 7, 
characterized in that said first angle (Al) is to be 
determined in said first plane and a second angle (Be) 
is to determined in a second plane, said receiver (12) 
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10. 



11. 



includes two receiving elements C13, 14; 23, 24) with 
directional characteristics in each of said planes. 

Arrangement according to one of the claims 5 to 8, 
characterized in that means are provided which use the 
value (d) of the distance between said transmitter C10> 
and said receiver (12) for controlling the size of sym- 
bols to be displayed and/or for displaying, e.g. acousti 
calLy, optically, or thelike, the value d for a user. 

Use of the method according to one of the claims 1 to 4 
or of the arrangement according to one of claims 5 to 9, 
characterized in that a position on a field (20) Linked 
to said receiver (12) "here the transmitter (10) is 
pointed to is determined with the aid of said angle (AO 
and the distance between said field and said transmitter 
(10) . 

Use according to cLaim 10, characterized in that said 
field is at least a part of a screen (20) of a televi- 
sion set (15) and functions of said television set can 
be ang le-dependend controlled. 
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